Introduction {#sec0005}
============

Bacterial meningitis is a life-threatening condition that requires swift and definitive diagnosis. Empiric antimicrobial therapy is often started at onset of suspicion of meningitis even before diagnostic testing is complete. Meningitis is suspected when cerebrospinal fluid (CSF) profiles from lumbar puncture show elevated white blood cells, elevated protein and decreased glucose (\>5 leukocytes cells/uL, protein \>40 mg/dL, glucose \< 2/3 serum glucose). Initiating antimicrobials prior to CSF sampling has been shown to inhibit bacterial growth rendering cultures negative. This can lead to false negatives and makes isolating the causative bacteria challenging \[[@bib0005]\]. In cases of negative culture growth, Broad Range 16S Ribosomal RNA Gene Polymerase Chain Reaction / Sequencing (Br-PCR) of CSF holds value because it can amplify and identify bacterial, including mycobacterial, DNA despite presence of antimicrobials. We present a case of bacteremic *Haemophilus influenzae* bacterial meningitis in the setting of both negative CSF culture and rapid meningitis-encephalitis panel, but there was a positive Br-PCR result.

Case Summary {#sec0010}
============

A 65-year-old female with a history of diabetes, hypertension, hyperlipidemia, chronic neck and back pain presented to the ER with a two day history of high fevers, headache, chills and right hip pain. Initial blood workup showed no leukocytosis, a normal lactate, and a head CT that was unremarkable. On physical exam, she was alert, with normal speech and no focal deficits but had some tenderness to right cervical paraspinal muscles. Lumbar puncture (LP) was performed showing 2 leukocytes μl^-3^, protein 37 mg dl^-1^, glucose 64 mg dl^-1^ on fluid analysis. The patient remained febrile despite being given acetaminophen and ketorolac. Blood cultures were drawn. She was discharged home that morning from the ER. Approximately 10 hours later, the patient returned to hospital after three episodes of vomiting and an episode of loss of consciousness at home. Her blood cultures from that morning grew gram-negative rods, later speciated to *H. influenzae*. She was admitted to the hospital and started on ceftriaxone for *H. influenzae* bacteremia. Quickly, she became encephalopathic with nuchal rigidity and encephalopathy with Glasgow Coma Scale of 6. The patient was immediately transferred to the intensive care unit and emergent intubation was performed. Her antimicrobials were escalated to vancomycin, ceftriaxone, ampicillin and acyclovir. Repeat LP was xanthochromic with an opening pressure of 52 cmH~2~O, 18,426 leukocytes cells/uL (98% PMN, 2% ANC 18,057.5 cells/uL), 153 red blood cells/uL, 975 mg/dL protein, and \<2 mg/dL glucose. Repeat CSF cultures showed no growth. The BioFire FilmArray Meningitis/Encephalitis multiplex PCR (bioMerieux) was negative.

The patient continued to have serial large volume lumbar punctures ([Fig. 1](#fig0005){ref-type="fig"}) to reduce intracranial pressure. As no clinical improvement was seen, a CSF sample was sent for Br-PCR. Using the same methodology as described by Ramakrishna et al., the DNA sequence detected by Br-PCR and analyzed by SmartGene\'s Integrated Database Network System ([www.smartgene.com](http://www.smartgene.com){#intr0005}) was identified as *Haemophilus* species \[[@bib0010]\]. She was successfully extubated four days later and complained of left shoulder pain, which led to investigation of septic arthritis without MRI evidence of osteomyelitis. Needle aspiration of left glenohumeral joint showed 13,930 leukocytes μl^-3^, with 99% neutrophils with no crystals. The presence of negative bacterial culture was suggestive of partially treated septic arthritis. The patient's clinical course was also complicated by an asymptomatic MRI brain lesion characterized by a small diffusion restriction in left caudate head ([Fig. 2](#fig0010){ref-type="fig"}), possibly due to infectious arteritis as well as mild SIADH. She successfully completed three weeks of treatment with IV ceftriaxone and was discharged to a rehabilitation facility. The patient was subsequently able to return home without any significant neurological deficits. No relapse of meningitis at 4 months follow-up was clinically noted.Fig. 1Picture of the patient's cerebrospinal fluid taken from the second positive lumbar puncture.Fig. 1Fig. 2MRI brain diffusion weighted image (left) with hyperintense signal in left caudate head with corresponding hypointense signal on apparent diffusion coefficient (right).Fig. 2

Discussion {#sec0015}
==========

Bacterial meningitis has high morbidity and mortality \[[@bib0015]\]. Worldwide, the three main pathogens for bacterial meningitis are *H influenzae*, *S pneumoniae* and *N meningitidis* account for 75-80% of cases after neonatal period \[[@bib0020]\]. This life-threatening condition requires immediate suspicion upon clinical presentation, administration of empiric antimicrobials, and diagnosis with cerebral spinal fluid sampling for analysis and cultures. Unfortunately, even when the lumbar puncture is performed before antimicrobial administration, 15-30% of CSF cultures show no bacterial growth despite being the source of bacterial disease \[[@bib0025]\]. In these cases, the clinician must decide whether to continue with empiric course of treatment for bacterial meningitis or to stop antimicrobial therapy. Br-PCR is a useful diagnostic tool in culture-negative meningitis \[[@bib0030]\]. The positive Br-PCR test prevents discontinuation of antimicrobials in the face of negative bacterial culture \[[@bib0035]\], and may allow for de-escalation of anti-microbial agents, as in this case. In the setting of no bacterial growth after 48-72 hours despite abnormal CSF results (≥ 11 leukocytes/uL, glucose \< 10 mg/dL, lactate \> 4 mmol/L), Br-PCR should be considered as next step in diagnosing bacterial meningitis \[[@bib0040]\]. Additionally, PCR can detect bacteria in CSF samples up to one week into antimicrobial therapy \[[@bib0045]\].

In our patient, she was at higher risk for invasive disease with *H. influenzae* as she was 65 years old and had diabetes \[[@bib0050]\], although moderately controlled with recent A1c of 6.7%. The role of Br-PCR in diagnosis of meningitis led to narrowing therapy to directly treat the causative bacterium which prevented potential adverse effects and potential resistances to develop from a full course of empiric antimicrobial.
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